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2 NACA RM no. L6J22 

The IIF-12 ie a high-speed, high altitude, long-rwe,  
photogre;phic airplane designed by the Republic Aviation Corpora- 
tton for the Army Air Forces. Pt i8 of conventional design and 
is powered, by four Pratt; and nitney R-4360 engines. The over- 
all dimensians etnd aome of the detail8 of the airplane a m  ehown 
in  figure 1. To aid in the design of the airplane, models of 
several ccmponente of the airplane as well aa a model of the 
ccrmple%e airplane were teated in varioue w i n d  tunnels of the 
NAC!A Langley Labratory. 

A t- scale paztlal- spas model of khe Left wing of the a i r -  
pfane waa teated in the Langley 19-foot pressure tunnel for the 
primarg purp08e of determining the characteristics of a sealed 
internally.balanced aileron similar to t h a t  intended for w e  on 
the  full-scale airplane. The resultpl of the aileron  investigation 
were obtained a t  a Reynolds number of 8,600,000 and are reporhd 
i n  refemme 1. The investigation ale0 included a study of the 
l i f t ,  drag, pitching-moment, and stalling characteristice of t he  
model with various flap deflections and the effects of a wing .' 

duct in le t  on those characteristhe. The reaults of the latter 
portion of the inveatig&ion.were obtained a t  values of Reynolds 
number varying from 4,500,000 to 8,600,000 antl axe presented 
hereln . 
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inboard end of the mdel and the  reflection plane bp m e a m  of an 
Etvtomtic  teleacoping mech&Bm bui l t  into the model 

Partial-span double-slotted flaps w e ~ o  provided for the 
model and were held 3.n place by brackets shaped to give the 
lesirea flap deflections of 00, ‘&lo, afld 55O.  Details of t h e  
f lap  &re ehown in figure 5.  

An a i r  inlet whlch was developed on the model in the 
Langley propeller-research tunnel. wa8 installed in the leading 
edge of the wing betreen the nacelles. The in l e t  ~ m a  corruected 
t o  ducts which repreeented the o i l  cooler, intercooler, and chayge- 
air ducts of the airplane. The ducts hail exits along the lower 
ewfwee of both nacelles m d  ware equipped with adjustable 
shuttere for regulating the sir flow through the ducts. The 
tes t s  wfth flaps neutral wore made with a duct  shutter settlng 
which gave an entrance  8elocity ratto of  0.41 at an angle of . 
attack of 20. The t e s t s  with flap8  deflected 20° or 3To were 
made with a duct  shutter  setting which ve an entrance velocity 
ra t io  of 0.75 a t  an angle of attack of with f l a p  neutraJ.. 
For erne of the  tests the duct in le t  was replaoed by a sol53 
nose piece which gave basic airfoiil cantour .h   that  part of 
the wing; between tho nacelles. Detaf la  of the inlet and the 
airfoil  m e e  a r e  shown in figure 6 .  The orfiinates for the inlet 
a m  presented i n  table 1. 

AU t es t s  reported herein were made with propellers remved 
and the cowl exi t  fl6;ps e& t o  sbnulate the a i r p l m e  c d s i n g  
condition. The mcdel was equipped with a sealed internally 
balanced alleron which was kept e=t neutral for the present t es t s .  
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where the eubscript "gm88" refere to the ?morrected coefficient. 



I . L .- 
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Tests of a &-scale partial-span mdel  of the Republic 
XF-12 sirplme in the Langley 19-foot preesure tunnel i d i c & k d  
the following cmclueions: 

4 

I, M.fuximum l i f t  coefficients of 1.36, 1.71, and 2.11, were 
meaewed on the  model wlth flaps neutral and deflected. 200 and 
550, respectively, at a R e y n o l d B  nm3eT of 8,600,000. When the 
tring duct inlet wa8 replaced %y a bmic Ebirfoil nom the flap- 
neutral m i m m  l i f t  coefficient m a  increemd to 1.41. 

Langley Field, Va. 

Robert R. Graham 
Aemmutical Engineer 

Approved. : 
. .. 

Chief of Full-Scale Research Divisian 
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f igure I .  - Three-vlew drawlng of the Republlc XF-I2 airplane, 
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Fig. 4a 

(a) Front view. 
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Fig. 4b 
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figure 5 .- Typ/col secfmn o f  double-slo#ed flaps on the %--scale parkal- span 

model of #e Republ/c XF-I2 alrplone. 
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